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SECTION 1 
INTRODUCTION 
 

 
This report, prepared by AMEC Earth and Environmental, Inc. (AMEC), presents 
the results of an enhanced Phase I Environmental Site Assessment (ESA) at 
East Kapolei (hereafter referred to as the “Site”). The site is located in Kapolei on 
the Island of Oahu, Hawaii and encompasses five parcels of property within 
approximately a ½-mile radius of each other.  The Site includes the following 
parcels of property designated by the City and County of Honolulu Tax Map Keys 
(TMK) 1-9-1-017-071, 1-9-1-017-088, 1-9-1-017-086, 1-9-1-016-008, and 1-9-
018-005.  This document was prepared under the State of Hawaii Department of 
Health (HDOH) non-emergency response contract (ASO Log No. 02-132). 

The purpose of the Environmental Site Assessment is to permit the user of the 
document to satisfy one of the requirements to qualify for innocent landowner 
defense status in reference to the Comprehensive Environmental Response, 
Compensation, and Liability Act of 1980 (CERCLA).  Under CERCLA, owners 
and operators of real estate where there is hazardous substance contamination 
may be held strictly liable for the costs of cleaning up contamination found on 
their property.  No evidence linking the owner/operator with the placement of the 
hazardous substances on the property is required.  Congress, in response to 
pressure from business and academic groups, established the “innocent 
landowner defense” in the 1986 amendments to CERCLA known as the 
Superfund Amendments and Reauthorization Act (SARA).  To establish innocent 
landowner status, the landowner “must have undertaken, at the time of 
acquisition, all appropriate inquiry into the previous ownership and uses of the 
property consistent with good commercial and customary practice in an effort to 
minimize liability.”   

The American Society for Testing and Materials (ASTM) E1527-00 defines the 
standard of “good commercial and customary practice” for conducting an 
environmental site assessment of a parcel of property as the identification of 
recognized environmental conditions.  The term “recognized environmental 
conditions”, is defined by the ASTM E1527-00 standard, as the presence or likely 
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presence of any hazardous substances or petroleum products on a property 
under conditions that indicate an existing release, a past release, or a material 
threat of a release of any hazardous substance or petroleum products into 
structures on the property or into the ground, groundwater, or surface water of 
the property.  The term includes hazardous substances or petroleum products 
even under conditions in compliance with laws.  The term is not intended to 
include de minimis conditions that generally do not present a material risk of 
harm to public health or the environment and that generally would not be the 
subject of an enforcement action if brought to the attention of appropriate 
government agencies.  Conditions determined to be de minimis are not 
recognized environmental conditions.   

In an effort to clarify what constitutes “all appropriate inquiry,” the ASTM has 
developed a standard that provides specific definition of the steps one should 
take when conducting a “due diligence” Phase I environmental site assessment 
for commercial real estate.  The site assessment documented herein complies 
with the current ASTM E1527-00. 

1.1 PURPOSE 

The purpose of this investigation was to identify and evaluate recognized 
environmental conditions that need to be addressed prior to redevelopment for 
residential or commercial use. This was accomplished by conducting a site 
reconnaissance and a review of existing information pertaining to the Site and 
evaluating if further investigation is warranted prior to future redevelopment.    

1.2 SCOPE OF SERVICES 

The ESA scope of work involved the following tasks: 

1. Historical Records Review  

• Review of available archive maps and historical land use maps for the 
Site; 

• Review of aerial photos 
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• Property transfer records at the Bureau of Conveyances, located at the 
State of Hawaii, Department of Land and Natural Resources 

• Review of previous environmental investigations 

• Review of available documents regarding past and present Site 
development;  

• Review of the State of Hawaii and U.S. Environmental Protection 
Agency (USEPA) databases of hazardous waste generators, 
violations, underground storage tank facilities, landfills, and sites 
currently under investigation within a one mile radius of the study area;  

2. Site Reconnaissance of the Property 

• Visual observations of current site conditions; 

3. Summary of Findings 

• Description and evaluation of recognized environmental conditions;  

4. Recommendations to address recognized environmental conditions 

• Specific recommendations for further investigation, if warranted; 

• Rough order of magnitude cost estimates for recommendations to 
address recognized environmental conditions; 

1.3 SITE DESCRIPTION 

The following subsection describes the site location, general characteristics of 
the Site, aquifer classification, geology and current land use. 

1.3.1 Site Location and Legal Description 

The Site is located on the southwest side of the island of Oahu, in Kapolei, 
Hawaii (Figure 1-1).  According to the City and County of Honolulu Department 
of Planning and Permitting, The East Kapolei Site consists of five irregularly 
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shaped parcels of land situated within ½-mile of each other in the same 
geographical vicinity (Figure 1-2).   

TMK 1-9-1-017-071 

TMK number 1-9-1-017-071 is adjacent to and located west of TMK 1-9-017-
088.  According to the City and County of Honolulu Real Property Assessment 
and Treasury Division, this parcel is listed at 204.254 acres, and is owned by the 
State of Hawaii, Department of Land and Natural Resources (DLNR).  This 
parcel is bound to the south by the Ewa Villages golf course, to the west by the 
proposed North/South Road, to the north and east by agricultural lands. 

TMK 1-9-1-017-088 

According to the City and County of Honolulu Real Property Assessment and 
Treasury Division, this parcel is listed at 200 acres, and is owned by the State of 
Hawaii.  The property is leased by the State of Hawaii, DLNR Land Division, to 
Aloun Farms, with a revocable permit.  The revocable permit number is listed as 
7152 R010000790 + 2026432.  This parcel is adjacent to TMK 1-9-017-071.  
This parcel is bound to the south by the Ewa Villages golf course, to the west, 
north, and east by agricultural lands. 

TMK 1-9-1-017-086 

According to the City and County of Honolulu Real Property Assessment and 
Treasury Division, this parcel is listed at 40.619 acres, and is owned by the State 
of Hawaii.  This parcel is approximately 600-700 feet north of TMK 1-9-1-017-
088.  This parcel is bound to the west by the proposed North/South Road, to the 
north by Farrington Highway, to the east and south by agricultural lands. 

TMK 1-9-1-018-005 

According to the City and County of Honolulu Real Property Assessment and 
Treasury Division, this parcel is listed at 65.999 acres, and is owned by the State 
of Hawaii.  The property is leased by the State of Hawaii, DLNR Land Division, to 
Larry Jefts.  This parcel is located directly north of TMK 1-9-017-086.  This parcel 
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is bound to the south by Farrington Highway, to the north by H-1 Freeway, to the 
west and east by agricultural lands. 

TMK 1-9-1-016-008 

According to the City and County of Honolulu Real Property Assessment and 
Treasury Division, this parcel is listed at 31.915 acres, and is owned by the State 
of Hawaii.  The property is leased by the State of Hawaii, DLNR Land Division, to 
Larry Jefts.  This parcel is located approximately 1,200 feet west of TMK 1-9-
018-005.  This parcel is bound to the south by Farrington Highway, to the north 
by H-1 Freeway, to the west and east by agricultural lands. 

TMK parcel maps, and legal information of the property owners and lessees are 
located in Appendix A. 

1.3.2 General Characteristics 

According to the U.S. Geological Survey 7.5 Minute Series Topographic map, 
dated 1983, for the Ewa Quadrangle, the Site is located in Honouliuli, in an area 
where elevation ranges from 70 to 180 feet above mean sea level.  Despite the 
relatively large range in elevation on the property, its slope ranges between 1-3% 
from the northern most point of the parcel toward the south.  The surrounding 
area west, north and east of the site is in agricultural use.  The Ewa Villages Golf 
Course is located along the south boundary of the Site, with the area 
immediately south of the golf course in residential use. 

There are no paved interior roads within the parcel properties.  Unpaved or dirt 
roads within the Site are fairly well defined, and not encumbered by weeds or 
vegetation.  Access to the interior portions of the Site via unpaved roads is 
secured with metal gates and locks.  Access to the interior portion of the site is 
minimized by bermed soil approximately 5-6 feet in height along the perimeter. 

Irrigation channels and flumes are observed passing through portions of the Site.  
Although these channels and flumes are present, they are no longer used to 
transport water for irrigation.  Water used for irrigation is transported through a 
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network of underground piping connected to a water pumping station located 
along Farrington Highway.  

1.3.3 Aquifer Classification 

According to aquifer classification records (Mink and Lau 1990), the Site is 
located above the Pearl Harbor Aquifer Sector, in the Waipahu Aquifer System.  
The aquifer at the Site is classified as an unconfined, basal, and flank aquifer 
(Mink and Lau 1990).  The status code is listed as a currently used fresh drinking 
water source that is irreplaceable and has a high vulnerability to contamination 
(Mink and Lau 1990).  The Site receives an average annual rainfall ranging from 
18-30 inches per year, with much of the rain falling between the months of 
November to April.  (USDA 1972).  

Additionally, the Site is situated up-gradient of the Hawaii State Underground 
Injection Control (UIC) Line of this area of Oahu.  The UIC line segregates 
aquifers currently used, or potentially used, as drinking water sources.  Typically, 
the aquifers down-gradient of the UIC line are considered non-potable, and the 
aquifers up-gradient of the UIC line are considered potential sources of drinking 
water.  Since the Site is located up-gradient of the UIC line, the water below the 
Site is characterized as a potential drinking water source.   

1.3.4 Geology and Hydrogeology  

According to the United States Department of Agriculture (USDA) Soil Survey of 
Islands of Kauai, Oahu, Maui, Molokai, and Lanai, State of Hawaii, the Site is 
underlain with one type of soil.  The soil is classified as Honouliuli clay series, 
with a 0 to 2 percent slope.  The Honouliuli series consists of well-drained soils 
on coastal plains on the island of Oahu in the Ewa area.  The soils are 
developed alluvium derived from basis igneous rock material. 

The profile of the soil is dark reddish brown, very sticky and very plastic clay 
throughout.  The soil is neutral to mildly alkaline.  Permeability is moderately 
slow; runoff is slow; and the erosion hazard is no more than slight.  (USDA 
1972).  
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1.3.5 Current Land Use 

Currently, all parcels of the Site are being utilized for diversified agriculture 
production by Aloun Farms, Larry Jefts, or remain fallow.  Crop production was 
observed during the Site reconnaissance in parcel 088, 005 and 008, and is 
scattered throughout the area with crops while the remaining land remains 
fallow. 
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SECTION 2 
HISTORICAL RECORDS REVIEW 
 

 
Review of historical and present land use information sources was conducted to 
evaluate whether past or current practices involving the use, storage, treatment, 
generation, and/or disposal of hazardous substances or petroleum products may 
have taken place on the site; or if contamination on properties in the site vicinity 
may have impacted the subject site.   

Various resources were reviewed to evaluate the historical use of the site and 
the adjacent land.  AMEC reviewed several aerial photographs from 1949 
through 1997, a United States Geological Survey (USGS) 7.5-minute series 
historic topographic map dated 1983, ownership records at the State of Hawaii 
Bureau of Conveyance, previously conducted environmental site investigations, 
and the EDR federal and state environmental listings.  

2.1. AERIAL PHOTOGRAPHS 

A review of historical aerial photographs of the property indicates the site was 
utilized for agriculture.   Photos of the subject area are located in Appendix B. 

1971 

This photograph dated in January 3, 1971, is one of the earliest available 
photographs of the Site.  The photograph indicates agricultural use of the 
property with sugarcane as the likely crop, as most of the historical agriculture on 
the island of Oahu was primarily sugar plantations.  A reservoir is located within 
Parcel 088 near the location of the pesticide mixing and loading area. 

1990 

In an aerial photograph dated October 16, 1990, the property continues to be 
utilized for agriculture.  Note the reservoir has been filled in and is used for crop 
production.  Interior unpaved roads have been altered. 
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1998 

In an aerial photograph dated 1998, this is the most recent photograph of the 
Site.  The  property continues to be utilized for agriculture, however, a fair portion 
of the land is fallow, and sugar cane is no longer the dominant crop. 

 

2.3 State of Hawaii Bureau of Conveyance 

AMEC searched property tax records at the State of Hawaii Bureau of 
Conveyances and did not find records pertaining to property transfer or lease 
agreements for the Site.  AMEC searched for records within the microfiche 
collection for property transfer prior to 1987, and the electronic database from 
1987 to the present date. 

However, at the DLNR Land Division, AMEC did review the lease agreements 
between Aloun Farms and the DLNR Land Division.  Within the Site file, the 
following was discovered: 

• A letter dated January 1998 from the HDOH to Board of Land and Natural 
Resources indicating a site investigation was performed at the OSC 
pesticide mixing and loading area located within Parcel 088. The letter 
indicated USEPA Region IX tasked the HDOH Hazard Evaluation and 
Emergency Response (HEER) office to conduct soil sampling.  The 
results of the soil sampling indicated elevated levels of dioxins and furans, 
as well as other contaminants of concerns. 

• A letter dated November 21, 2000 from the HDOH to the DLNR indicated 
the Pesticide Mixing and Loading Facility is identified as a high priority, 
based upon two reports: the Preliminary Assessment in May 1993 and the 
Site Inspection dated July 2000. 

• Although not a recognized environmental condition, a letter from the 
DLNR Division of Forestry and Wildlife dated January 28, 2002, indicated 
the presence of Abutilon menziesii, an endangered plant.  The letter 
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requested no agricultural practice be performed in the western most area 
of Parcel 071. 

Documents noted above are located in Appendix C. 

2.4 PREVIOUS ENVIRONMENTAL INVESTIGATIONS 

OSC Pesticide and Mixing Area, TMK 1-9-1-017-088 

An investigation was performed to “determine the lateral and vertical extent of 
soil contamination resulting from the use of herbicide and pesticides at the site” 
(Lockheed Martin/REAC, Extent of Contamination, Oahu Sugar Company Site, 
December 2000). According to the site history section of the report, the OSC 
Pesticide Mixing and Loading Area was first investigated in 1990 by the 
University of Hawaii and the Hawaii Department of Agriculture.  Soil sampling 
around the mixing tanks identified and confirmed the presence of pesticides and 
herbicides.  Also noted was a preliminary site assessment conducted by the 
HDOH in 1992 that included a document review, personal interviews, and a site 
visit. Results of this site assessment again confirm that the pesticides and 
herbicides were used onsite.  

Two sampling events were performed at the OSC Pesticide Mixing and Loading 
Area.  The first sampling event occurred in February 2000 where surface soils 
were collected and analyzed.  The second sampling event occurred in June 
2000, and soil samples were taken at depths ranging between 1-2 feet below 
ground surface, and 3-4 feet below ground surface.  The results indicated the 
following: 

• Highest concentration levels were located inside the “boiler house”, as the 
boiler house appears to be a sink for drainage from beneath the other 
buildings and elevated tanks to the west.  The boiler house appeared to 
receive drainage directly from the floor of the building; 

• Higher concentration levels were generally detected under the elevated 
tanks onsite; and 
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• As the depths of soil samples increased, concentration levels associated 
with the soil samples generally decreased as the depth of the soil sample 
location increased. 

• Concentrations of dioxins in soil were above the USEPA Region 9 
Preliminary Remediation Goal (PRG) for residential soil 0.0039 ppb  and 
above the Office of Solid Waste and Emergency Response (OSWER) 
cleanup level goal of 1 part per billion (ppb) toxicity equivalents for 
residential sites.  Dioxin concentrations ranged between 0.065 to 333.6 
ppb. 

2.5  ENVIRONMENTAL DATA RESOURCES FEDERAL AND STATE LISTINGS 

This section reviews the applicable federal, state, and local lists as well as 
available files of reported hazardous waste sites and hazardous 
substance/petroleum product sources and releases.  Environmental Data 
Resources, Inc. (EDR) provided the federal and state environmental release 
listings.  The EDR’s database is continually updated and is considered one of 
the most comprehensive in the industry.  The complete EDR output is provided 
in Appendix D and results are summarized below. 

EDR was requested to provide data on the land parcel designated by the 
following coordinates: Latitude (north), 21.349400-21°20’57.8” and 158.044100-
158°2’38.8” Longitude (west).  This was the only set of coordinates requested for 
EDR output based on the following information. 

• The requested EDR output is near the center of Parcel 071 and 088, and 
is situated south of the remaining parcels; 

• The remaining parcels north of the central location are within the EDR 
search criteria; 

• It is not likely areas north of the H-1 Freeway would have federal and 
state environmental release listings, as the areas north are primarily 
agricultural, and reserved for the development of the University of Hawaii 
West Oahu Campus and encompass a large quantity of land; and 
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• It was more likely areas to the south of the central location may have 
federal and state environmental release listings which may impact the 
property due to areas south of the property being urbanized. 

The EDR list of Federal and Hawaii State Regional databases is provided below: 

Federal ASTM Standard Databases: 

• National Priorities List (NPL)  

• Proposed NPL 

• Comprehensive Environmental Response, Compensation, and Liability 
Information System (CERCLIS) 

• CERCLIS No Further Remedial Action Planned (CERC-NFRAP) 

• Resource Conservation and Recovery Act (RCRA) Corrective Actions 
(CORRACTS)  

• Resource Conservation and Recovery Information System - treatment, 
storage, and disposal facilities (RCRIS-TSD)  

• Resource Conservation and Recovery Information System – large 
quantity generators (RCRIS-LQG) 

• Resource Conservation and Recovery Information System – small 
quantity generators (RCRIS-SQG) 

• Emergency Response Notification System (ERNS) 

Federal ASTM Supplemental Databases: 

• Superfund (CERCLA) Consent Decrees (CONSENT) 

• Records of Decision (ROD) 

• National Priority List Deletions (Delisted NPL) 
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• Facility Index System / Facility Identification Initiative Program 
Summary Report (FINDS) 

• Hazardous Materials Information Reporting System (HMIRS) 

• Material Licensing Tracking System (MLTS) 

• Mines Master Index Files (MINES) 

• NPL Liens 

• PCB Activity Database System (PADS) 

• Federal Lands - administered by the U.S. Department of Defense 
(DOD) 

• RCRA Administrative Action Tracking System (RAATS) 

• Toxic Chemical Release Inventory System (TRIS) 

• Toxic Substance Control Act (TSCA) 

• Section 7 Tracking Systems (SSTS) 

• Federal Insecticide, Fungicide, & Rodenticide Act (FIFRA) / Toxic 
Substances Control Act (TSCA) Tracking System 

State ASTM Standard Databases: 

• State Hazardous Waste Sites List (SHWS)  

• Solid Waste Facility / Land Fill (SWF/LF) including facilities permitted 
as incinerators or transfer stations  

• State of Hawaii Department of Health (HDOH) Leaking Underground 
Storage Tank (LUST) Database  

• HDOH Registered Underground Storage Tanks (UST) Database  

State or Local ASTM Supplemental Databases: 
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• HDOH Hazard Evaluation and Emergency Response (HEER) Office 
State Spills List (SPILLS)  

A summary of the contents of each of these lists is provided in Appendix D.  
These lists are reviewed to document the location of known federal and state 
Superfund sites, or other known hazardous waste sites in proximity to the site 
following ASTM search distance guidelines.  AMEC uses most current ASTM 
Standard E1527-00 as the basis for delineating a study area during the database 
review (ASTM, 2000). 

2.5.1 EDR Summary Results 

Results indicating potential recognized environmental conditions are discussed 
below.  Results of the EDR review confirm two sites are listed in the Solid and 
Hazardous Waste Site (SHWS) database, and one site in the Comprehensive 
Environmental Response, Compensation, and Liability Information System 
(CERCLIS) database. 

2.5.1.1  Subject Site 

Solid and Hazardous Waste Site (SHWS) Database 

The Oahu Sugar Company (OSC) Pesticide Mixing and Loading Area is listed in 
the Solid and Hazardous Waste Sites (SHWS) database (TMK 1-9-1-017-088).  
This site is also listed on the federal CERCLIS list.  The Ewa Sugar Mill/Oahu 
Sugar Company is listed as the potential responsible party. 

CERCLIS-NFRAP Database  

The OSC Pesticide Mixing and Loading Area is listed in the CERCLIS-NFRAP 
database.  The potentially responsible party listed is the Ewa Sugar Mill/Oahu 
Sugar Company.  The Pesticide Mixing and Loading area is cross-referenced 
under the SHWS database. 

 

2.5.1.2  Properties within the Vicinity of the Subject Site 
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SHWS Database 

One facility, Ewa Repair Shop/Tesoro, located at 91-1669 Fort Weaver Road is 
listed in the SHWS database.  The Ewa Repair Shop/Tesoro is located within 
one to two miles east of the central location.  Runoff from the facility is not likely 
to impact the Site, as the Site location is approximately two miles west, and is at 
a higher elevation than the facility. 

HDOH LUST Database 

One leaking underground storage tank, listed in the HDOH LUST database, was 
reported within ½ to 1-mile radius of the Site.  According to the HDOH LUST 
database, the cleanup activities have been completed for this facility.  It is not 
likely the petroleum products from the leaking underground tank contributed to a 
recognized environmental condition at the subject Site, as the facility is located 
at a lower elevation, and the proximity is in excess of ½-mile.   

Federal Lands Database 

Based on the EDR’s database search, there is one DoD facility (Barbers Point 
Naval Air Station) located 1 to 2 miles south of the Site listed in the Federal 
Lands database:  It is not likely Barbers Point Naval Air Station has contributed 
to a recognized environmental conditions at the subject Site as the facility is 
located in excess of 1 mile south of the Site. 

There were no listings in any other databases searched within ASTM proximity 
guidelines.  It is not likely a recognized environmental condition from listings for 
properties within the vicinity of the Site would contribute to a recognized 
environmental condition to the Site. 
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SECTION 3 
SITE RECONNAISSANCE 
 

 

The objective of a site reconnaissance is to obtain visual information identifying 
recognized environmental conditions in connection with the property.  In 
accordance with the original contract, and Change Proposal No. 2, and 
authorized by the HDOH, a site reconnaissance was conducted on the following 
Tax Map Key (TMK) parcels: 1-9-1-017-071, 1-9-1-017-088, 1-9-1-071-086, 1-9-
1-016-008, and 1-9-1-018-005.  Observations were photographed where 
possible. 

Site Reconnaissance for TMK 1-9-1-017-071 and 1-9-1-017-088 

On August 5, 9, and 10, 2004, AMEC personnel performed a site reconnaissance 
for TMK No. 1-9-1-017-071 and 1-9-1-017-088 of the Site.  The periphery of the 
property was observed and viewed from all adjacent public thoroughfares. 

A majority of the parcel 088 and the eastern portion of 071 remain fallow without 
brush (less than 2-feet in height), or have low-lying crops (less than 2-feet in 
height).  For fallow areas not overgrown by brush, or areas with low-lying crops 
visual observation of those areas were conducted from unpaved roadways by 
vehicle. 

Unpaved roadways at the southern boundary of the property, adjacent to the golf 
course, were gated and locked and not accessible by vehicle.  Personnel walked 
along unpaved roadways at the southern boundary of the property for visual 
observation. 

The western portion of parcel 071 is fallow, however, it is overgrown with brush 
ranging two to three feet in height.  Personnel inspected this portion of the 
parcels from the perimeter, along the exterior roadways to observe recognized 
environmental conditions.  Personnel did not enter the brush area of the parcel, 
as the DLNR has posted signs delineating the brush portion of parcel 71 as a 
bird habitat and nesting area. 

The following are the significant findings of the Site Reconnaissance: 
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• The OSC Pesticide Mixing and Loading Area observed in TMK 1-9-1-017-
088, is located along an unpaved road.  The area is secured with chain 
link fencing approximately 6-feet in height, and secured with locks.  Above 
ground storage tanks were observed from the exterior of the fenced 
location.  On August 27, 2004, personnel inspected within the fenced 
location of the OSC Pesticide Mixing and Loading Area and did not 
observe any significant changes to the property condition as noted in 
Figure 1 of the Lockheed Martin/REAC report dated December 2000. 

• Approximately 125 feet east south east of the OSC Pesticide Mixing and 
Loading Area is along an unpaved road leading into a field where a water 
standpipe was observed.  It is suspected this location currently serves as 
pesticide mixing and loading area for farm equipment, as recently used 
pesticide containers were piled near a 2-inch diameter water pipe. 

• Standing water was observed approximately 125 feet east south east of 
the OSC Pesticide Mixing and Loading Area.  The standing water was 
located approximately 20 feet south of the suspected pesticide mixing and 
loading area above. 

With the exceptions noted above, result of the site reconnaissance indicates no 
other recognized environmental conditions. 

• No underground storage tanks (vent pipes, prior excavation depressions) 
were observed. 

• No strong, pungent or noxious odors were identified throughout the 
parcels. 

• No drums, identified or unidentified, were observed on the parcels. 

Site Reconnaissance for TMK 1-9-1-016-008, 1-9-1-018-005 and 1-9-1-017-086 

On August 26 and 27, 2004, AMEC personnel performed a site reconnaissance 
for TMK No. 1-9-1-016-008, 1-9-1-018-005 and 1-9-1-017-086 of the Site.  The 
periphery of the property was observed and viewed from all adjacent public 
thoroughfares. 
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Parcel 1-9-1-016-008 and 1-9-1-018-005 remain fallow without brush (less than 
2-feet in height).  No crops were observed on the property at the time, though it 
appeared the area had recently been prepared for planting.  Along the northern 
portion of these two parcels, a small 100-foot wide strip parallel to the H-1 
freeway is overgrown with brush approximately three to four feet in height.  
Personnel inspected this portion of the brush by walking along the perimeter of 
the brush area and observed no recognized environmental conditions. 

Parcel 1-9-1-017-086 remains fallow without brush.  No crops were observed on 
the parcel at the time of the reconnaissance.  A concrete lined culvert crossed 
the northwest portion of the parcel, extending along the north boundary toward 
the southwest.  From the ground surface, the culvert extends downward 
approximately 8-feet.  The culvert is most likely an old irrigation flume used to 
transport water to other area. 

The site reconnaissance for TMK 1-9-001-016:008, 1-9-001-018:005 and 1-9-
001-017:086 indicates no significant recognized environmental conditions. 

• No underground storage tanks (vent pipes, prior excavation depressions) 
were observed. 

• No strong, pungent or noxious odors were identified throughout the 
parcels. 

• No drums, identified or unidentified, were observed on the parcels. 
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SECTION 4 
SUMMARY OF FINDINGS 

 

AMEC has performed an enhanced Phase I Environmental Site Assessment of 
the subject site to identify and evaluate evidence that may indicate 
environmental hazards at the Site due to past or current management of 
chemicals or other materials that, if released or not properly controlled, could 
present a risk to human health or the environment.   

The findings of this investigation are based upon the records review and visual 
observations of the Site Reconnaissance.  The General Findings below are to 
address recognized environmental conditions which are common to all parcels 
associated with the Site.  Specific Findings are recognized environmental 
conditions unique to the parcel. 

Only TMK 1-9-1-017-088 had specific recognized environmental conditions 
beyond the General Findings.  TMK No. 1-9-1-017-071, 1-9-1-017-086, 1-9-1-
016-008, and 1-9-1-018-005 did not have a recognized environmental condition 
associated with the parcel beyond those noted below in the General Findings 

General and specific findings are noted within this section. 

4.1 GENERAL FINDINGS  

ASTM Standard 1527-00, Section 1.1.1 requires environmental professionals to 
assess the potential of any hazardous substance or petroleum products on a 
property.  For example, the continued lawful practice of pesticide and herbicide 
application to the parcels during the lengthy history of agricultural practice in this 
region requires that pesticides and herbicides be designated as recognized 
environmental concerns. 

Data from samples collected at the OSC Pesticide Mixing and Loading Area and 
agricultural field locations indicate dioxin concentration levels ranging from 
0.065-333.6 ppb (above both the Region 9 residential soil PRG of 0.0039 ppb 
and the USEPA Office of Solid Waste Emergency Response (OSWER) Directive 
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of 1 ppb).  Based upon previously collected data, and information indicating use 
of pesticides and herbicides throughout the Site history, it is reasonable to 
conclude elevated concentrations of dioxins, pesticides and herbicides above 
residential PRGs exist throughout the Site. 

4.2 Specific Findings for TMK 1-9-001-017:088  

Oahu Sugar Company (OSC) Pesticide Mixing and Loading Area 

The OSC Pesticide Mixing and Loading Area located within TMK 1-9-1-017-088 
has elevated concentrations of hazardous substances associated with pesticides 
and herbicides.  As listed in the CERCLIS-NFRAP and SHWS database, the 
facility has been identified by EDR to be located on Renton Road.  Further 
inquiry to the USEPA confirms the EPA ID number for the facility identified by 
EDR to be on Renton Road is actually located approximately 1-mile north of the 
location identified by EDR on Renton Road. 

According to previous investigations of the OSC Pesticide Mixing and Loading 
Area, levels of highest concentrations are located near above ground storage 
tanks and the “boiler house” where the storage of pesticide and herbicides would 
most likely have occurred.  The release of the pesticide and herbicides from the 
above ground storage tanks and boiler house appear to be the result of spillage, 
which may have occurred during the transfer of pesticides or herbicides from the 
mixing tanks into the farm equipment, or from mixing activities. 

AMEC reviewed the laboratory analytical data for contaminants identified in the 
report prepared by Lockheed Martin/REAC and compared the contaminant 
concentration to USEPA Region 9 residential soil PRGs.  Dioxin concentrations 
were compared to USEPA Region 9 PRGs, as well as the USEPA OSWER 
Directive.  The following contaminants have soil concentrations above the 
respective residential soil PRG: 

• PCDD/PCDF as dioxin/dibenzofluran total toxicity equivalents ranging 
from 0.065-333.6 ppb from all samples were detected above the USEPA 
Region 9 residential soil PRG of 0.0039 ppb and OSWER Directive PRG 
of 1 ppb; 
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• Atrazine concentration at 86 mg/kg from sample S-1 was detected above 
the USEPA Region 9 residential soil PRG of 2.2 mg/kg; 

• Trifluran concentration of 190 mg/kg from sample S-1 was detected above 
the USEPA Region 9 residential soil PRG of 63 mg/kg; 

• Dieldrin concentration of 0.029 from sample S-1 was detected above the 
USEPA Region 9 residential soil PRG of 0.03 mg/kg; 

• Pentachlorophenol concentrations ranging from 7.5-17 mg/kg from three 
sample locations were detected above the USEPA Region 9 residential 
soil PRG of 3 mg/kg; 

• Arsenic concentrations ranging from 30-160 mg/kg from five sample 
locations were detected above the USEPA Region 9 residential soil PRG 
of 22 mg/kg; and 

• Manganese concentrations ranging from 1,600-2,200 mg/kg from eight 
sample locations were detected above the USEAP Region 9 residential 
soil PRG of 1800 mg/kg . 

The individual contaminants listed above were reviewed spatially, assigning 
concentration data to corresponding sample location and depths.  A review of 
sample locations and concentrations per contaminant at the pesticide mixing and 
loading area, indicates PCDD/PCDF as the only contaminant detected from 
every sample throughout the area.  Remediation of areas in which dioxin 
concentrations are above the OSWER Directive of 1 ppb would remediate all 
areas that are of concern due to other Site COPCs. 

The location designated by sample S-1 is a composite of three locations 
southeast of the “Boiler House” (see Figure 1).  At location S-1, atrazine (86 
mg/kg), trifluran (190 mg/kg), Dieldrin (0.049 mg/kg) pentachlorophenol (15 
mg/kg), and arsenic (39 mg/kg) were detected above USEPA Region 9 
residential soil PRGs.  Atrazine, trifluran, and dieldrin were not detected above 
USEPA Region 9 residential soil PRGs at any other location. 
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Elevated concentrations of pentachlorophenol were detected above USEPA 
Region 9 residential soil PRGs in three surface (0-8 inches below ground 
surface) sample locations S-1 (15 mg/kg), SM-1 (17 mg/kg), and SM-2 (7.5 
mg/kg).  Elevated concentrations of pentachlorophenol were also detected above 
USEPA Region 9 residential soil PRGs at depths of 1-2 feet below ground 
surface from S-1 (22 mg/kg), SM-1 (310 mg/kg) and SM-4 (14 mg/kg). 

Elevated manganese concentrations were detected above residential soil PRGs 
in eight of the fifteen surface soil samples collected.  Although above the USEPA 
Region 9 residential soil PRG of 1800 mg/kg, the Pesticide Mixing and Loading 
Area is located in a region characteristically known for soil with high manganese 
concentration.  According to Managing Manganese Toxicity in Former 
Sugarcane Soil on Oahu, June 1998, published by the University of Hawaii, 
portions of the Ewa plain have high reserves of manganese.  Soil levels of 1-4% 
total manganese is not uncommon.  The manganese concentrations, though 
high, is an inherent characteristic of the native soil, and unlikely to be a 
contaminant of concern. 

Suspected Pesticide Mixing and Loading Area 

As identified during the site reconnaissance, an area suspected to be used as a 
pesticide mixing and loading area by the current tenant was observed within 
TMK 1-9-1-017-088.  During the site reconnaissance, the suspected pesticide 
mixing and loading area was observed to have a water source, with a 2-inch 
diameter PVC pipe with 2-inch hose, and the area had approximately eight 5-
gallon recently emptied pesticide containers stockpiled at the Site.  The location 
of this suspected pesticide mixing and loading area is approximately 100 feet 
east of the OSC Pesticide Mixing and Loading Area, along an unpaved dirt road, 
north of the area of standing water.  Photos 010 to 013 taken during the Site 
Reconnaissance are presented in Appendix E. 

Standing Water at Southeast of the OSC Pesticide Mixing and Loading Area 

As identified during the site reconnaissance, an area near the OSC pesticide 
mixing and loading facility was observed within TMK 1-9-1-017-088 to have 
standing water.  It is unclear from the historical review or the site reconnaissance 
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the reason for standing water in this area.  Although the standing water is located 
in a depressed area, which appears to collect some surface runoff, standing 
water was observed on three separate site reconnaissance visits.  This site may 
be a potential environmental condition, as the presence of the standing water is 
within 20 feet of the suspected pesticide mixing and loading area, and the 
vegetation within the standing water appears stressed.  If the suspected 
pesticide mixing and loading area has elevated pesticide contamination as a 
result of spillage, this spillage may have runoff and impacted the standing water 
on the property. 
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SECTION 5 
RECOMMENDATIONS 
 

 
This section provides recommendations regarding recognized environmental 
conditions noted in Section 4, titled “Summary of Findings”.  The 
recommendations  outline a conceptual approach for further environmental 
investigation, and provide a rough order magnitude of anticipated costs. 

5.1 GENERAL FINDING – ELEVATED CONCENTRATIONS OF DIOXINS, PESTICIDES AND 

HERBICIDE IN ALL PARCELS (TMKS 1-9-1-017-071, 1-9-1-017-088, 1-9-1-
017-086, 1-9-1-016-008, AND 1-9-018-005) 

The Site has historically been used for agriculture.  Common agricultural 
practices included the use of various pesticides and herbicides.  Dioxins are a 
byproduct/contaminant of pesticide and herbicide production and therefore are 
frequently co-located.  

Based on the past agricultural use of the Site and available data, it is likely that 
concentrations of pesticides, herbicides and dioxins above regulatory levels of 
concern exist at the Site. 

Data from sample locations 15-20 feet beyond the fenced area of the OSC 
Pesticide Mixing and Loading Area indicate five samples with dioxin 
concentrations exceeding the USEPA Region 9 residential soil PRG of 0.0039 
ppb.  Although these concentrations are above USEPA Region 9 residential soil 
PRG, the OSWER (Directive 9200.4-6) has proposed 1 ppb or less an 
acceptable dioxin clean-up level.  According to the OSWER Directive 9200.4-6, 
one part per billion ppb is generally used as a starting point for setting clean-up 
levels for “CERCLA removal sites and as a PRG for remedial sites for dioxin in 
surface soil involving a residential exposure scenario”.  The OSWER Directive 
9200.4-6 recommends the clean-up level of 1 ppb “unless extenuating site 
specific circumstances warrant different levels”. 
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No data exists to confirm or deny the presence of dioxin contamination in other 
areas of the site other than the OSC Pesticide Mixing and Loading Area.  Further 
characterization of these areas is recommended.   

Since historical review and Site reconnaissance of the parcels did not indicate  
the presence of other pesticide and herbicide facilities (with the exceptions noted 
in the Specific Findings in Section 4), characterization for vertical and lateral 
extent of releases or “hot spots” are not necessary.  It is assumed that pesticides 
and herbicides applied to the Site were distributed in a relatively uniform manner.  
Therefore, to assess the risk to human health as a result of legally applied 
pesticide throughout the Site, the mean concentration of dioxins, pesticides, and 
herbicides will be required.  To obtain the mean concentration, the following 
general sampling strategy is recommended: 

• One composite sample should be collected per TMK parcel; 

• The composite sample should consist of a minimum of 50 points, 
collected on an evenly spaced grid for each TMK; 

• Each point sample will be collected from the surface at 0-6 inches below 
ground surface; 

• An equal amount of soil should be obtained from each point, and 
thoroughly homogenized with the 50 points; and 

• The composite sample will be obtained after mixing, and analyzed for 
dioxins, pesticides and herbicides. 

The results of the composite sample will be statistically representative sample of 
the mean concentration of contaminants across the parcel.  The method noted 
above is based upon the following assumptions: 

• This sampling method will not characterize lateral and vertical extent of 
areas with potential high contamination; and 
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• The mean concentration is representative of contaminant levels across 
the entire site, and therefore may only be used to assess the Site as a 
whole. 

For the East Kapolei Site composed of five separate parcels, approximately five 
(5) composite samples will be required.  Laboratory analytical costs for each 
composite sample to analyze for pesticides, herbicides and dioxins is estimated 
at $2,000.  For five composite samples, total analytical cost is estimated at 
$10,000. 

Given the area of the parcels, it is estimated approximately two technicians, at 
twelve man-hours/person/day at a rate of $65/hour, will be able to collect 50 
point samples, homogenize, and ship the samples.  It is estimated each parcel 
will cost $1,560 in labor, and therefore for five parcels, it is estimated $7,800 in 
direct labor.  

It is estimated an additional $10,000 in consulting fees are required for sampling 
plans, the formulation of data quality objectives, interpretation of the analytical 
data, and a report.  The total estimate for this task is $27,800.00. 

5.2 OSC PESTICIDE MIXING AND LOADING AREA 

The OSC Pesticide Mixing and Loading Area is listed in Section 4, titled 
“Summary of Findings” as a recognized environmental concern.  The most 
prevalent contaminant of concern identified in all the samples is Chlorinated 
Dibenzo-p-dioxins (CDDs).  Other contaminants of concern have also been 
identified along with the CDDs, however, since the dioxin contaminated soil is co-
located with other contaminants listed in Section 4, the recommendations for the 
other contaminants listed in Section 4 will be the same for CDDs.  Therefore, the 
focus of the recommendation for this site will focus on CDDs. 

CDDs are a family of 75 different compounds commonly referred to as 
polychlorinated dioxins.  The dioxin contamination at this facility is likely to have 
been released to the environment through the spillage of pesticide, herbicide, or 
as a degradation product of pentachlorophenol at the facility.   
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Although located above a drinking water aquifer, and up-gradient from wells 
located south of the property along Renton Road, the potential groundwater 
exposure pathway is expected to be minimal at the site since dioxins from 
pesticides and herbicides generally adhere to the soil particles. 

Subsurface boring data from the report prepared by Lockheed Martin/REAC 
indicates a general trend of decreasing concentration of contaminants with 
increasing subsurface depth.  For subsurface boring S-1c, the concentrations of 
dioxins range from 271 ppb at 1-2 feet bgs, 33.4 ppb at 2-3 bgs, and 42 ppb at 3-
4 feet bgs. 

According to the OSWER Directive 9200.4-6, one part per billion ppb is generally 
used as a starting point for setting clean-up levels for CERCLA removal sites and 
as a PRG for remedial sites for dioxin in surface soil involving residential 
exposure.  Although PRGs for dioxins established by OSWER Directive 9200.4-6 
are greater than USEPA Region 9 residential soil PRGs, the OSWER 
established 1 ppb PRG for dioxin was used in this assessment as the clean-up 
level goal for the evaluation of remedial alternatives. 

A comparison between clean-up levels established by OSWER and the existing 
sampling data, indicates that remedial action is necessary for areas within this 
facility which exceed the 1 ppb.  Three remedial options were considered and 
evaluated using the Engineering Evaluation and Cost Analysis (EECA) format.  
Specific details regarding the EECA are  located in Appendix F.  Three (3) 
remedial alternatives were considered for the OSC Pesticide Mixing and Loading 
Area: 
 

1. Excavation, transport and incineration of dioxin contaminated soil at an 
off-island approved facility; 

2. Excavation and incineration of dioxin contaminated soil on-site, 
returning the soil to the excavation; and  

3. Soil Cover. 
 

This remedial option would consist of excavation of the dioxin contaminated soils 
and thermal incineration of soil at a staging area on-site, and returning the 
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remediated soil back to the excavation.  The general task activities under this 
remedial option include: 

• site survey 

• mobilization of incineration equipment; 

• clearing and grubbing; 

• soil excavation;  

• confirmation sampling; and 

• incineration to remediate excavated soils; 

Prior to initiating site activities, a site survey by a Land Surveyor licensed in the 
State of Hawaii should be performed to delineate the area of concerns for 
implementation of cleanup actions.  Accurate mapping of the areas will allow 
more precise and accurate determination of excavation areas and volumes, 
staging areas locations, and boundary limits for areas of concern.  The survey 
will minimize lateral and vertical over excavation, which will minimize costs of 
additional packaging, transport, and thermal incineration of the excavated soils. 

The thermal incineration equipment necessary to remediate dioxin contaminated 
soil will have to be mobilized to the OSC Pesticide Mixing and Loading Area from 
an off-island location. 

Clearing and grubbing of the brush will be required prior to excavation.  The 
brush should be cut as low to the ground surface, mulched and spread out at a 
nearby site.  Tree roots larger than 3-inches in diameter will have to be removed.  
Soil associated with root removal will require removal to the extent feasibly 
possible prior to disposal. 

The volume of soil removed is based on dioxin levels from the December 2000 
sampling results, where the depth and extent of excavation is designed to 
capture soils with dioxin concentrations of 1 ppb TEQ1 or greater.  Two “hot 

                                                           
1 Dioxin/dibenzofuran total toxicity equivalents 
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spots” identified in Figure F-1 would be excavated to 5 feet below ground surface 
(bgs).  The two “hot spots” area identified as the area surrounding the elevated 
mixing tanks and the area where the “Boiler House” is located.  These two 
regions are approximately 3,700 ft2 and 2,100 ft2, respectively. Sampling data 
obtained in these hot spot regions shows dioxin concentrations of greater than 1 
ppb to at least four (4) feet in depth.  These areas would be excavated to five (5) 
feet bgs in an effort to capture soils with dioxin concentrations greater than 1 
ppb. The total volume of excavated soil from these two “hot spots” yields 
approximately 1,074 “bank” cubic yards (BCY).  After excavation, the soil is 
anticipated to expand as air and water void volume increases.  The soil 
expansion factor for clay is assumed at 30%, and therefore after excavation, the 
soil is anticipated to expand in volume to approximately 1,396 “loose” cubic 
yards (LCY). 

The remaining soil area at the Site (approximately 37,900 ft2) would be 
excavated to 2 feet bgs for a volume of 2,807 BCY.  Using the expansion factor 
noted above, a volume of 3,650 LCY is anticipated.  The total volume of 
excavated soil for the entire site is estimated at 5,046 LCY (approximately 7,612 
tons, at 1.5 tons/CY).  Soils will be incinerated at an approved incineration facility 
established near the site.  After incineration, remediated soil will be returned to 
the excavated site and subsequently covered with sod grass. 

After the completion of excavation activities, confirmation sampling will be 
conducted at the bottom of the excavation areas to verify that the remaining on-
site soils in the excavation areas meet the cleanup level of 1 ppb dioxin.  It is 
anticipated only the mean concentration across the site is required, and 
therefore a single composite sample will be collected from twenty random points 
within the excavation area. 

According to Environmental Chemical Corporation, Inc., a subcontractor with the 
specialized incineration equipment, indicated incineration fees would cost 
approximately $3,860,700 including the mobilization of the equipment to the 
OSC Pesticide Mixing and Loading Area.  The total cost (including site survey, 
clearing, and grubbing) is estimated at $3,930,900. 
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5.3 SUSPECTED PESTICIDE MIXING AND LOADING AREA 

Sampling is recommended for the Suspected Pesticide Mixing and Loading Area 
to confirm or deny elevated concentrations of pesticides and herbicides mixed at 
this location.  The suspected pesticide mixing and loading area is approximately 
20 feet wide by 20 feet in length.  It is recommended a single surface soil 
composite sample be collected from 20 collection points distributed across the 
suspected area.  The composite sample should be submitted to a laboratory and 
analyzed for pesticide, herbicide, and dioxins.  

The results of the composite sample will be a statistically representative sample 
of the mean concentration of contaminants across the suspected pesticide 
mixing and loading area (See Photo 010 and 013 in Appendix E).  The following 
composite sample will be used to confirm the presence of contaminants, and 
provide a quantitative mean to assess levels of contamination throughout the 
area.  The composite sample is based upon the following assumptions: 

• This sampling method will not characterize lateral and vertical extent of 
areas with potential high contamination; and 

• The mean concentration is representative of contaminant levels across 
the entire site, and therefore may only be used to assess the area as a 
whole. 

Laboratory costs for the composite sample to analyze for pesticides, herbicides 
and dioxins is estimated at $2,000.  It is estimated approximately one technician 
will require four man-hours at a rate of $65/hour, will be able to collect 20 point 
samples, homogenize, and ship the samples.  It is estimated this composite 
sample will cost $2,260 in labor and analytical cost.  

It is estimated an additional $5,000 in consulting fees are required for a brief 
sampling plan, interpretation of the analytical data, and a report.  The total 
estimate for this task is $7,260.00. 
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5.4 STANDING WATER AREA LOCATED NEAR SUSPECTED PESTICIDE MIXING AND 

LOADING AREA 

One discrete water and one sediment sample is recommended for the Standing 
Water Area to confirm or deny elevated concentrations of pesticides and 
herbicides which may be the result of runoff contributed from the Suspected 
Pesticide Mixing and Loading Area.  The suspected pesticide mixing and loading 
area is approximately 20 ft north of the Standing Water (See Photo 013 in 
Appendix E). 

It is recommended one composite sediment sample be collected from 10 point 
locations in the standing water near the stressed vegetation at the southern 
boundary of the suspected pesticide mixing and loading area.  If soil runoff from 
the suspected pesticide mining and loading area has migrated to the standing 
water location, the soil runoff would most likely still contain concentrations of 
pesticides, herbicides, and dioxins and impact the standing water.  [Pesticides, 
herbicides, and dioxins have a strong tendency to adhere to soil particles even in 
sediments.  However, one water sample should be collected near the stressed 
vegetation at the southern boundary of the suspected pesticide mixing and 
loading area.]  The data collected from the composite sample will be used to 
confirm or deny the presence of pesticides, herbicides, and dioxins above PRGs. 

Laboratory analytical costs for the composite sample to analyze for pesticides, 
herbicides, and dioxins is estimated at $2,000.  It is estimated approximately one 
technician will require four man-hours at a rate of $65/hour, to collect the 
composite sediments sample and discrete water sample.  It is estimated this 
composite sample will cost $2,660 in labor and analytical cost.  

It is estimated an additional $5,000 in consulting fees are required for a brief 
sampling plan, interpretation of the analytical data, and a report.  The total 
estimate for this task is $7,660.00. 

The following is a summary table of recommendations for the Site with 
associated costs: 
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Table 5-1 
Summary of Recommendations and Associated Costs 

 
Environmental Recommendations Estimated Cost 

 
General Finding – Elevated concentrations of Dioxins, 
Pesticides and Herbicide in All Parcels (TMKs 1-9-1-017-
071, 1-9-1-017-088, 1-9-1-017-086, 1-9-1-016-008, and 
1-9-018-005) 
 

 
$27,800.00 

 
OSC Pesticide Mixing and Loading Area 
 

 
$3,930,300.00 

 
Suspected Pesticide Mixing and Loading Area 
 

 
$7,260.00 

 
Standing Water Area located near Suspected Pesticide 
Mixing and Loading Area 
 

 
$7,660.00 
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SECTION 6 
LIMITATIONS 
 

 
The findings, observations, conclusions, and recommendations of this report are 
limited by the technical requirements specified in the non-emergency response 
contract (ASO Log No. 02-131) between the State of Hawaii Department of 
Health (HDOH) and AMEC Earth and Environmental (AMEC) effective 
December 4, 2001.  The findings, observations, conclusions, and 
recommendations presented herein solely identify and evaluate evidence that 
may indicate that environmental hazards exist at the Site due to past or current 
management of chemicals or other materials that, if released or not properly 
controlled, could present a risk to human health or the environment. 

In preparing this report, AMEC relied on information derived from visual 
reconnaissance, governmental agencies, computer databases, and personal 
interviews.  Except as set forth in this report, AMEC made no independent 
investigations as to the accuracy and completeness of the information derived 
from the listed sources.  AMEC assumed that all information obtained during the 
course of the investigation is accurate and complete. 

All findings, observations, conclusions, and recommendations stated in this 
report are based on facts; circumstances; applicable federal, state and local 
laws, rules, and regulations; and generally accepted national standards for such 
services in existence at the time that the report was prepared.  Topics not 
explicitly discussed within this report should not be assumed to have been 
investigated or tested.  This service does not guarantee current compliance with 
federal, state, or local laws, rules, or regulations. 

AMEC has prepared this document solely for the use and benefit of HDOH and 
State of Hawaii Department of Hawaiian Home Lands (DHHL).  Any use of this 
document or information herein by persons or entities other than the HDOH or 
DHHL without the express written consent of AMEC will be at the sole risk and 
liability of said person or entity, and AMEC will not be liable to such persons or 
entities for any damages resulting therefrom.  It is understood that this document 
may not include all information pertaining to the described site. 
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APPENDIX B 
 

Aerial Photographs 



 

OSC Pesticide Mixing 
and Loading Area 

 
Aerial Photo – 1970 by Air Survey Hawaii 
 
 



 

OSC Pesticide Mixing 
and Loading Area 

 
Aerial Photo – 1990 by Air Survey Hawaii 
 
 



 

North 

OSC Pesticide Mixing 
and Loading Area 

Diversified 
Agriculture 

 
Aerial Photo – 1998 by Air Survey Hawaii 
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Documents from State of Hawaii Bureau of Conveyance 





































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

EDR Inquiry Report: 
East Kapolei Brownfield 































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Site Reconnaissance Photos 
 



 

 
Photo 001 – View of TMK 1-9-1-017-071 facing southwest 
 

 
Photo 002 – View of TMK 1-9-1-017-071 facing west 
 



 
Photo 003 – View of TMK 1-9-1-017-088 facing south 
 

 
Photo 004 – View of TMK 1-9-1-017-086 facing north 



 
Photo 005 – View of TMK 1-9-1-018-005 facing northeast 
 
 

 
Photo 006 – View of TMK 1-9-1-016-008 



 
Photo 007 – OSC Pesticide Mixing and Loading Area, view facing north 
 

 
Photo 008 – View of above ground tanks 



 
Photo 009 – View of diesel tank within the “Boiler House” 
 

 
Photo 010 – View of Suspected Pesticide Mixing and Loading Area 

Empty 
Pesticide 
containers 



 
Photo 011 – Close up view of empty pesticide containers in Photo 010 
 

 
Photo 012 – Standing Water view facing south 

Stressed 
Vegetation 



 
Photo 013 – Suspected Pesticide Mixing and Loading Area  and location of standing 
water 
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REMEDIAL OPTIONS ENGINIEERING EVALUATION/COST ANALAYSIS 
 

Based on the results of the characterization sample analysis, remedial options for the OSC 

Pesticide Mixing and Loading Site would address the dioxin-contaminated soils.  The levels of 

dioxin in soils currently present a human health risk under a residential land use scenario.  The 

human health risk is clean-up level for dioxin is 1 ppb for residential land use, as established by 

OSWER Directive 9200.4-6. 

 

Remedial Objectives 
 

The primary focus of this remedial action is to address the dioxin contaminated soils in the OSC 

Pesticide Mixing and Loading area to provide long-term protection to human receptors under a 

residential land use scenario.  The following remedial objectives are presented below: 

 
• Remediate dioxin contaminated soil to a 1 ppb action level as established by 

OSWER Directive 9200.4-6 for residential land use scenario; 

• Minimize direct contact with the dioxin contaminated soil; and, 

• Minimize the potential risk to human health receptors from exposure to the dioxin 

contaminated soil. 

Summary of Remedial Options 
 

Three (3) remedial options considered to the remedial objectives at the OSC Pesticide Mixing 

and Loading Area include: 

 
1. Excavation, transport and incineration of dioxin contaminated soil at an off-island 

approved facility; 

2. Excavation and incineration of dioxin contaminated soil on-site, returning the soil to 

the excavation; and  

3. Soil Cover. 

 



Appendix F 
East Kapolei Brownsfield 

 
  Page 2 of 15 
   

Each of these remedial options were evaluated against three screening criteria: 

 
• effectiveness; 

• implementability; and, 

• cost. 

 

The effectiveness criterion addresses the ability of the remedial option to provide: 

 
• overall protection to human health and the environment; 

• short-term effectiveness; 

• reduction of the toxicity, mobility, and volume of contaminants by treatment;  

• long-term effectiveness and permanence; and, 

• compliance with regulatory issues and requirements. 

 

The implementability criterion addresses: 

 

• technical feasibility of implementing a remedial option (i.e., technology reliability, 

operational difficulties, logistics, climate and terrain limitations); 

• administrative feasibility of implementing a remedial option (i.e., coordination of 

activities, permits, easements, right-of-way agreements, and zoning variances); and,  

• availability of materials and services required during implementation.   

 

The cost criterion addresses: 

 
• relative magnitude to implement a remedial option to address the dioxin 

contaminated soil at the OSC Pesticide Mixing and Loading Area. 

 

The following assumptions were made in the development of the three remedial alternatives: 

 

• The decommissioning and removal of the structures at the OSC Pesticide Mixing and 

Loading area are not considered part of the general tasks for the remedial 

alternatives, as this item would be required for all the alternatives.  Its use for 

comparative analysis is not required because the costs are associated with these 

tasks have not been included in the costs of the remedial options. 
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• According the to USEPA, land disposal of dioxin contaminated soil is prohibited. 

• No import backfill material is required for the excavations.  Any borrow material for 

backfill will be obtained from nearby parcels. 

 

Remedial Option 1: Excavation, transport and incineration of dioxin contaminated soil at 
an off-island approved facility 
 

This remedial option would consist of excavation of the dioxin contaminated soils, packaging 

and transport of the soil to an off-island approved facility for incineration, and disposal of 

remediated soil.  The general task activities under this remedial option include: 

 
• site survey; 
• clearing and grubbing; 
• soil excavation;  
• packaging and transport of excavated soil at an off-island approved facility 
• confirmation sampling; 
• incineration to remediate excavated soils; and, 
• disposal of the soil 

 

Prior to initiating site activities, a site survey by a Land Surveyor licensed in the State of Hawaii 

should be performed to delineate the area of concerns for implementation of cleanup actions.  

Accurate mapping of the areas will allow more precise and accurate determination of excavation 

areas and volumes, staging areas locations, and boundary limits for areas of concern.  The 

survey will minimize lateral and vertical over excavation, which will minimize costs of additional 

packaging, transport, and incineration of the excavated soils. 

 

Clearing and grubbing of the brush will be required prior to excavation.  The brush should be cut 

as low to the ground surface, mulched and spread out at a nearby site.  Tree roots larger than 

3-inches in diameter will have to be removed.  Soil associated with root removal will require 

removal to the extent feasibly possible prior to disposal. 

 

The volume of soil removed is based on dioxin levels read from the December 2000 sampling 

results, where the depth and extent of excavation is designed to capture soils with dioxin 

concentrations of 1 ppb TEQ1 or greater.  Two “hot spots” identified in Figure F-1 would be 

                                                 
1 Dioxin/dibenzofuran total toxicity equivalents 
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 excavated to 5 feet below ground surface (bgs).  The two “hot spots” area identified as the area 

surrounding the elevated mixing tanks and the area where the “Boiler House” is located.  These 

two regions have areas of approximately 3,700 ft2 and 2,100 ft2, respectively. Sampling data 

obtained in these hot spot regions shows dioxin concentrations of greater than 1 ppb at least 

four (4) feet in depth, therefore these areas would be excavated to five (5) feet bgs in an effort 

to capture soils with dioxin concentrations greater than 1 ppb. The total volume of excavated 

soil from these two “hot spots” yields approximately 1,074 “bank” cubic yards (BCY).  After 

excavation, the soil is anticipated to expand as air and water void volume increases.  The soil 

expansion factor for clay is assumed at 30%, and therefore after excavation, the soil is 

anticipated to expand in volume to approximately 1,396 “loose” cubic yards (LCY). 

 

The remaining soil area at the site (approximately 37,900 ft2) would be excavated to 2 feet bgs 

for a volume of 2,807 BCY.  Using the expansion factor noted above, a volume of 3,650 LCY is 

anticipated.  The total volume of excavated soil for the entire site is estimated at 5,046 LCY 

(approximately 7,569 tons, at 1.5 tons/CY).  The excavated soil will be placed in 1.5 CY “super-

sack” bags, and placed in shipping container, and transported to an approved facility for 

incineration.  After incineration and remediation, the soil shall be disposed at an approved 

facility. The excavated site will be filled with clean fill and covered with sod grass. 

 

After the completion of excavation activities, confirmation sampling will be conducted at the 

bottom of the excavation areas to verify that the remaining on-site soils in the excavation areas 

meet the cleanup level of 1 ppb for dioxins.  It is anticipated only the mean concentration across 

the site is required, and therefore a single composite sample will be collected from twenty 

random points within the excavation area. 

 

The transported dioxin-contaminated soil will be incinerated and treated at facility prior to 

disposal.  The dioxin-contaminated soil will be remediated below the established 1 ppb action 

level.  After incineration and remediation, the soil shall be disposed of at an approved facility. 
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Effectiveness 

 

Excavation and treatment of the soils would remove the dioxin contamination to acceptable 

action levels under the residential land use scenario by reducing toxicity, mobility, and volume of 

contamination.  The removal and remediation of the contaminated soil would also minimize the 

risks to human health and environmental receptors at the site.  It would be effective as a long-

term solution to protect human health and the environment.  Air monitoring and fugitive dust 

suppression activities would provide short-term effectiveness in protecting the community and 

workers during implementation of the remedial option.  This alternative would also be in 

compliance with regulatory requirements. 

 

Implementability  

 

Remedial Option 1 is technically and administratively feasible to implement at the site.  

Conventional construction equipment and materials required for remedial activities are readily 

available.  Dust control measures, such as wet down procedures, may be required to minimize 

dust emissions during implementation of cleanup actions.  Specialized incineration equipment to 

remediate dioxin-contaminated soil to the action level of 1 ppb is available. 

 

Cost 

 

The nearest facility to Hawaii that accepts dioxin-contaminated soil is Canada; there are no 

incinerators in the U.S. that accept such soils.  Costs associated with shipping, incineration, and 

are estimated to be $1200 per ton of soil.  Approximately 7,700 tons (7,569 tons plus 

approximately 2% extra) are required for transport and disposal.  The estimated cost for 

shipping, incineration, and disposal are $9,180,000.  The total anticipated cost, (including site 

survey, clearing, and grubbing) for this alternative is $9,373,600. 
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Remedial Option 2: Excavation and incineration of dioxin contaminated soil on-site, and 
returning remediated soil to excavation. 
 

This remedial option would consist of excavation of the dioxin contaminated soils and 

incineration of soil at a staging area on-site, and returning the remediated soil back to the 

excavation.  The general task activities under this remedial option include: 

 
• site survey 
• mobilization of incineration equipment; 
• clearing and grubbing; 
• soil excavation;  
• confirmation sampling; and 
• incineration to remediate excavated soils; 

 

Prior to initiating site activities, a site survey by a Land Surveyor licensed in the State of Hawaii 

should be performed to delineate the area of concerns for implementation of cleanup actions.  

Accurate mapping of the areas will allow more precise and accurate determination of excavation 

areas and volumes, staging areas locations, and boundary limits for areas of concern.  The 

survey will minimize lateral and vertical over excavation, which will minimize costs of additional 

packaging, transport, and incineration of the excavated soils. 

 

The incineration equipment necessary to remediate dioxin contaminated soil will have to be 

mobilized to the OSC Pesticide Mixing and Loading Area from an off-island location. 

 

Clearing and grubbing of the brush will be required prior to excavation.  The brush should be cut 

as low to the ground surface, mulched and spread out at a nearby site.  Tree roots larger than 

3-inches in diameter will have to be removed.  Soil associated with root removal will require 

removal to the extent feasibly possible prior to disposal. 

 

The volume of soil removed is based on dioxin levels read from the December 2000 sampling 

results, where the depth and extent of excavation is designed to capture soils with dioxin 

concentrations of 1 ppb TEQ2 or greater.  Two “hot spots” identified in Figure F-1 would be 

 excavated to 5 feet below ground surface (bgs).  The two “hot spots” area identified as the area 

surrounding the elevated mixing tanks and the area where the “Boiler House” is located.  These 

                                                 
2 Dioxin/dibenzofuran total toxicity equivalents 
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two regions have areas of approximately 3,700 ft2 and 2,100 ft2, respectively. Sampling data 

obtained in these hot spot regions shows dioxin concentrations of greater than 1 ppb at least 

four (4) feet in depth, therefore these areas would be excavated to five (5) feet bgs in an effort 

to capture soils with dioxin concentrations greater than 1 ppb. The total volume of excavated 

soil from these two “hot spots” yields approximately 1,074 “bank” cubic yards (BCY).  After 

excavation, the soil is anticipated to expand as air and water void volume increases.  The soil 

expansion factor for clay is assumed at 30%, and therefore after excavation, the soil is 

anticipated to expand in volume to approximately 1,396 “loose” cubic yards (LCY). 

 

The remaining soil area at the Site (approximately 37,900 ft2) would be excavated to 2 feet bgs 

for a volume of 2,807 BCY.  Using the expansion factor noted above, a volume of 3,650 LCY is 

anticipated.  The total volume of excavated soil for the entire site is estimated at 5,046 LCY 

(approximately 7,569 tons, at 1.5 tons/CY).  Will be incinerated at an approved incineration 

facility established near the site.  After incineration, remediated soil will be returned to the 

excavated site and subsequently covered with sod grass. 

 

After the completion of excavation activities, confirmation sampling will be conducted at the 

bottom of the excavation areas to verify that the remaining on-site soils in the excavation areas 

meet the cleanup level of 1 ppb dioxin.  It is anticipated only the mean concentration across the 

site is required, and therefore a single composite sample will be collected from twenty random 

points within the excavation area. 

 

Effectiveness 

 

Excavation and treatment of the soils would remove the dioxin contamination to acceptable 

action levels under the residential land use scenario by reducing toxicity, mobility, and volume of 

contamination.  The removal and remediation of the contaminated soil would also minimize the 

risks to human health and environmental receptors at the site.   It would be effective as a long-

term solution to protect human health and the environment.  Air monitoring and fugitive dust 

suppression activities would provide short-term effectiveness in protecting the community and 

workers during implementation of the remedial option.  This alternative would also be in 

compliance with regulatory requirements. 
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Implementability  

 

Remedial Option 2 is technically and administratively feasible to implement at the site.  

Conventional construction equipment and materials required for remedial activities are readily 

available.  Dust control measures, such as wet down procedures, may be required to minimize 

dust emissions during implementation of cleanup actions.  Specialized incineration equipment to 

remediate dioxin-contaminated soil to the action level of 1 ppb is available. 

 

Cost 

 

According to Environmental Chemical Corporation, Inc., a subcontractor with the specialized 

incineration equipment, indicated incineration fees would cost approximately $3,860,700 

including the mobilization of the equipment to the OSC Pesticide Mixing and Loading Area.  The 

total cost (including site survey, clearing, and grubbing) is estimated at $3,930,900. 

 

Remedial Option 3: Soil Cover 
 

This remedial option would consist of constructing a soil cover over area of the dioxin-

contaminated soils OSC Pesticide Mixing and Loading Area identical to the extent of excavation 

in Figure 1.  The soil cover would be composed of a geotextile fabric and two-foot thick layer of 

soil materials.  The geotextile fabric will be placed over the surface to prevent exposure of the 

dioxin-contaminated soil if ecological or human receptors should uncover the soil cover 

materials.  The task activities under this remedial option include: 

 
• site survey; 
• clearing and grubbing vegetation; 
• install geotextile fabric layer and place soil layer for soil cover;  
• vegetation of soil cover; and, 
• site restoration. 

 

Prior to initiating site activities, a site survey by a Land Surveyor licensed in the State of Hawaii 

should be performed to delineate the area of concerns for implementation of cleanup actions.  

Accurate mapping of the areas will allow more precise determination of soil cover material.   
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Clearing and grubbing of the brush will be required prior to placing the geotextile and soil cover.  

The brush should be cut as low to the ground surface, mulched and spread out at a nearby site.  

Tree roots larger than 3-inches in diameter will have to be removed.  Soil associated with root 

removal will require removal to the extent feasibly possible prior to disposal.  After clearing and 

grubbing the site will require careful inspection of the surface prior to geotextile installation to 

ensure sharp objects do not protrude from the ground surface to puncture the geotextile during 

installation. 

 

After the installation of the geotextile, a soil cover will be placed, compacted, and graded to 

promote surface water run-off and prevent ponding of water on the surface of the cover.   Soil 

cover materials will be obtained from off-site sources.  

 

The site will then be vegetated with grasses and restored to similar pre-excavation site 

conditions.  Appropriate surface water and stormwater controls will be installed to minimize 

erosion and enhance the integrity of the soil cover.  Periodic maintenance will be required while 

vegetation growth is established on the soil cover.   

 

Effectiveness 

 

Placement of a soil cover would not reduce toxicity, mobility, and volume of dioxin 

contamination.  The soil cover would minimize direct contact with ecological and human 

receptors, therefore minimizing the exposure pathway of receptors to dioxin contaminated soils.  

It would be effective in the long term to protect human health and the environment after 

completion of cleanup actions.   Performance of air monitoring activities would provide short-

term effectiveness in protecting the community and workers during implementation of the 

remedial option.  

 

Implementability  

 

This remedial option is implementable at the site.  Conventional construction equipment and 

materials required for remedial activities are readily available.   Purchase of soil cover materials 

from off-site sources will be required.  Dust control measures, such as wet down procedures, 

may be required to minimize dust emissions during implementation of cleanup actions.    

 



Appendix F 
East Kapolei Brownsfield 

 
  Page 11 of 15 
   

Cost 

 

The cost to construct a soil cover, including mobilization and demobilization of equipment, and 

maintenance of the soil cover for a period of 30 years is approximately $268,300.  This cost 

includes site preparation, site controls, geotextile fabric installation, soil placement, site grading, 

materials, revegetation of soil cover, site restoration costs and maintenance costs for 30-year 

period.  

 Comparative Analysis of Remedial Options 
 

This section compares the performance of each remedial option relative to each evaluation 

criteria (effectiveness, implementability, and cost).   The purpose of the comparative analysis is 

to identify the advantages and disadvantages of each alternative relative to one another so that 

key tradeoffs that would affect remedy selection can be identified. 

 

The results of the comparative analysis are presented in Table 8-2.  The analysis is based on a 

numerical rating system that assigns a value according to the following rules: 

 
• A value of “1” is awarded of the remedial option satisfies/fulfills less than half of the 

elements of the evaluation criteria; 

 
• A value of “2” is awarded of the remedial option satisfies/fulfills more than half of the 

elements of the evaluation criteria; and, 

 
• A value of “3” is awarded of the remedial option satisfies/fulfills all elements of the 

evaluation criteria. 

 

The remedial option with the highest total rating is considered the best-suited remedy.  

 

Using the criteria definitions as standards, the rating values were based on the degree to which 

the alternatives satisfy the evaluation criteria. Ratings for the three (3) criteria (effectiveness, 

implementability, and cost) are as follows: 
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Criterion 1: Effectiveness 

 

This criterion was rated based on each remedial option’s compliance with:  

 
• overall protection to human health and the environment;  

• short-term effectiveness;  

• reduction in toxicity, mobility, and volume of contaminants by treatment 

• long-term effectiveness; and 

• compliance with regulatory issues and requirements. 

 

Remedial Options 1 and 2 would satisfy all the criteria above by providing short and long-term 

overall protection to human health and environment, reduce the toxicity, mobility, and volume of 

contaminants through treatment, and comply with regulatory issues and requirements through 

the excavation and remediation of dioxin-contaminated soils.   

 

Remedial Option 3 would minimize direct contact with the dioxin-contaminated soils through 

placement of a soil cover, reducing receptor exposure.  Remedial Option 3 would provide 

overall short term effective protection to human health and the environment and comply with 

regulatory issues and requirements.  The toxicity, mobility, and volume of contaminated soil 

would not be effectively mitigated under this option.  The long term effectiveness of a soil cover 

would require periodic maintenance.  The soil cover may not be effective in the long term as 

potential disturbance of the soil cover by future activities at the Site may expose the underlying 

soils.  Use and construction restrictions would be required to minimize potential disturbance to 

the soil cover. 

 

Remedial Options 1 and 2 are rated a “3” because these options effectively achieve compliance 

with all the elements of this criterion.  Remedial Option 3 is rated a “2”, as it fulfills more than 

half of the elements of criterion, however, fails to reduce the toxicity, mobility and volume of the 

contaminants, and the possibility of future activities of the site may expose underlying soils.   
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Criterion 2: Implementability 

 

This criterion was rated based on each remedial option’s compliance with:  

 
• technical feasibility of implementing a remedial option (i.e., technology reliability, 

operational difficulties, logistics, climate and terrain limitations); 

• administrative feasibility of implementing a remedial option (i.e., coordination of 

activities, permits, easements, right-of-way agreements, and zoning variances); and,  

• availability of materials and services required during implementation.   

 

Remedial Options 1 and 2 would satisfy all the elements of the criterion.  Technical feasibility for 

incineration is technologically reliable for the remediation of dioxin-contaminated soil.  

Administrative feasibility is satisfied, as it is not anticipated the necessary permits will not be 

obtainable.  The equipment and materials are readily available. 

 

Remedial Option 3 would satisfy more than half of the elements of the criterion.  Technical 

feasibility for soil cover is technologically reliable provided long term periodic maintenance is 

performed, and restrictions for land use for the soil cover are implemented.  The material and 

equipment for the soil cover are readily available.  Administrative feasibility may be an issue for 

Remedial Option 3 as land use restriction for this area would most likely be required to maintain 

the integrity and effectiveness of the soil cover.  

 

Remedial Options 1 and 2 are rated a “3” because these options effectively achieve compliance 

with all the elements of this criterion.  Remedial Option 3 is rated a “2”, as it fulfills more than 

half of the elements of criterion, however, does not satisfy the administrative feasibility element 

because a land use restriction would most likely be implemented.  Since the future land 

scenario is expected to be residential, the soil cover area would be prohibited for residential 

use. 
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Criterion 3: Cost 

 
This criterion was rated based on the relative magnitude to implement a remedial option to 

address the lead impacted soils at the former firing ranges.  A higher rating is assigned to the 

more cost-effective remedial option.   A rating of “3” is awarded for a present worth cost of less 

than $1,000,000, a rating of “2” for a present worth cost between $1,000,000 and $5,000,000 

and a rating of “1” for a present worth greater than $5,000,000. 

 

Remedial Option 1 is rated a “1” as present worth costs associated with this remedial option is 

estimated to exceed $5,000,000.   Remedial Options 2 is rated “2” as present worth costs 

associated with this remedial option is estimated between $1,000,000 and $5,000,000.  

Remedial Options 3 is rated a “3” as present worth costs associated with this remedial option 

are estimated below $1,000,000. 



 

Table F-1 

Comparative Analysis of Remedial Options 

OSC Pesticide Mixing and Loading Area, East Kapolei, Hawaii 
 
 

Remedial Option Effectiveness Implementability Cost Total Rating 

1:Excavation, transport and thermal incineration at an off-island 

approved facility 

3 3 1 7 

2:  Excavation and thermal incineration on-site 3 3 2 8 

3:  Soil Cover 2 2 3 7 

 

Notes: 

a) Remedial Options are rated numerically, according to the following system: 

1 - Satisfies/fulfills less than half of the elements of the evaluation criteria 

2 - Satisfies/fulfills more than half of the elements of the evaluation criteria 

3 - Satisfies/fulfills all elements of the evaluation criteria 

 




